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mm^minL-. ^mL-xm^mi^i-. m^^i-xmf&m 

5ftT. K;j!Sfe-r5r.t<cj;!Jff5wi:S:iRFmi:-r5S»*^3 
it<^=8 : 9 2~4 O : 6 0 i: LfciS 

<k<fe=8 : 9 2~4 0 : 6 0 ir/^Smi^lJS'&SliSLfcjl 



^'i V%m\M=8 : 9 2~4 0 : 6 0 ii^Hm^^jS. 

h^K^t:«l=8 : 9 2~4 0:6 0 tf£i>m^ 
BOa^tcUAm -») B04 (A : *±ll5c5!5*5J:tJ5r 

&m5cm> o : -c-s^^^^ses^bife-efeu. O. 0 

1S6^0. 2 0<Z)^^tfcJia^-C*>SwtSriRfffi:i:-r-5 

[S*3S1 o] S9gE-^n:/;^*-r hl^S^-fkifett (L a 
Sr) 1-i MnOsx (LaSr) ut MnOs^ (La 

Sr) 1-* FeOs^ (LaCa) i-« MnOs^ (La 
Ca) i-« FeOs. (LaSr) i-6 MnyFe 
i-y Os X ( L a C a ) i- « M n y F e i-y Os ^ ( P r S 
r) t-s Mn03, (NdSr) i-5 MnOa, (LaS 
r) 1-4 CoOSx (LaSr) i-« FeOa, (LaS 
r ) i-s C Ox F e i-x O3, (L a S r ) i-< F ex C o 
yN i i-x-y Os^ L a i-« C oxN i i-x 03x L a i-« F 
exNii-x OSx (L a C a ) i-« C o 03x L a 
2a-«) Ni04x La2(u<) Co04x (LaSr) 
2(i-«) C o04(73— «£ilJi (fcAfL. X, yf*l*Si 
X\ ^^o X + y < lOiE^^^p-f-) X'h?>:it^i^mt 

im^m 1 1 1 m^^mi^mmf^m^tmtiC e oa , 

CexSmi-x 02x CexGdi-x 02x CexYi-x 02. 
CexSini-x02x I m03i3XXfMeOff>~mU± 

(fc)%ruo<x<i) T-*>?.r t^it^'^t-rstt^^i 

[000 1] 
[0 00 2] 

fflt^fcB«:m«?KM«»1stm (WTSOFC (Soli 
d Ox ide Fuel Cell) fcV>5) liBi'ij> 

;S*>?>> S O F Cdfi^u/ -ja^wSUHfjSrStt/it^fcit) 
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[0 0 0 3] \^f}^i.tj:r^h: soFCji. ±mu^f>^^ 
am^s^m^Et^i ooot:^>^8.o Qt:^/c*i^ixgji 

5o ■ 

irUTfi. *±S«^;!JDi^/i-:=i:::^r. ^ V U - h ^ 
[0 0 0 51 SOFCir/Ufl. @^m«?!S^SSAyX*^^ 

[0 0 0 61 mm^m'-mmtm^^mc&m 

mUmtl.X (La Sr) Mn02fi:t^t)K U^^mt^ 
^ Ur. (LaSr) C0O3. (LaSr) (F e C 
o) 03/j^^*;^S*Pe)tbrv^'5o 

[0 0 0 7] -t/U^f^ga-rSii^Tl 3 0 or 30 

La2Zr207. :S fcfiS r Z r 03;&5^ C^o 
[0.0 0 8] ^/c:7>'^^:/;<f t — h^m^Sirftfe^^'^n 

v;yU=3:::^r i:<7:)#SD;55 1 3 O 0 T'^jS/c^Ofl L n 
i-x *SrxMn03^ Lni-xCaxMnOs (L n = La., . 
Pr, Nd, Sm, 0 . 0 5 ^ x ^ 0 . 2 5 ) RO^. L 40 
ao.8 S ro.2 F eOzt^^hf\^X\^^i>(D:^Xh^o 
.[00 0 91 :L(r>m\^. •fe/K75®fiii@fls:®»©rt:. J» 

7 0 ot:~i 0 0 o'cicit-^x. t^t^^w> 

[00 1 01 



[0011] 

mi^m t ^^mxm^ ^ tufc s o f c ±7i^<Dm^m^^ 

[0 0 121 *ISPJ<^f^iSfeT:«. :t«&JR^fc:««« 

[0 0 13] -oji, ^a6|g<*:®^'S_hlcj^J5feLfc^^ 

[0 0 1 4] ^m-r^m^i^. ^Ma^ur^^biSMo 
[0 0 1 sy "f-ibm^T^m-^it. ^m^m^-^tcin 

[0 0 16] :*:^B^|C43V^T. ttlf^^mJ^m^m t LT 
fi; yci<i:X.f^C e O2. CexSmi-x02. CexGdi-x 
Oz. C-exYi-x O2. C ex Smux 02v I n203iBi. / 

ifMRO<o-m^± (;^fcU0<x.<: 1) .^ffiffl"f.6.c: 

<h?!i^r-#5o 

[0 0 171 ^tc. mm\^(o-<u-:r:7s^^ h^.mmt 

LTIi. Ai.fi B03^AcJiA2(i. «) BO4 (A:*± 
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0) x*7r^$n^mt^(0'-msx±^mi>f^::.t^-x-^. 

[0 0-1 81 •r<ft>t>6;55 0. 0 1^6^0. 20(Dt& 

mmrmmmt d . o . 02 ^m:L^ t At^ 
[0 0 1 9 ] :i(DX 0 fi^^-^:^^^ v^m'd^h bx 10 

yc<^;ttf (L a S r) 1-6 MnOa. (La Sr) 
il* MnOSs (L a S r) 1-5 "F eOs. (LaCa) 
i-« MnOa. (LaCa) x-h FeOs. (LaSr) 
1-6 Mny F ei-y Os. (LaCa) i-« Mny F ei-y 
O3. (PrSr) i-fi MnOs. (NdSr) 1-5 Mn 
03x (L a S r) i-« C 0O3. (L a S r) 1-6 F e 
O3 . ( L a S r ) 1- 5 C o X F e i-x O3 . (LaSr) 
i-a F ex C oy N i i-x-y 03x L a i-« CoxNii-xO 
3. Lai-6 FexNii.x03. (LaCa) 1-6 CoO 
3x L 3 2(1-5 )Ni04> La 2(1- 6) Co04v (La 
Sr) 2(1-6) C o O4?'j:iro— (/cfcL. x< y 
«l*SS-e. 7!i^ox + y< 1^01^4:^^) -eib^rir 

[0 0 2 01 ±f2?i5it^^m^®&^t:*?343J:t/-<ny;^;^; 
^ 8:92 — 40:6 OOffiH 

1 - 8 i: !9 e^i^^^^J: 5 ^;la»/j^m?&#tt/^5x.?>i^/J^^/^ 

[0 0 2 1 1 

[00221 ^-r^jtcoii'&fi^ ^^ISt-. "±a!0^{- 

^7t;^;65 1 - 2 0 a t %aS^^taLfc:^^it«a^<^ (L 
aSr) Mn03/<ec>fc^«&ft:^J^^U/cit<73*rfflU>-5p 

[0 0 2 3] :z.f{.h(n*^^mx.fzmc. <<o.:/;^:^.-r 
(0 0 2 41 L;5^L. 

^T-iiiit-r-So :L<oumm9mm'cmic^^^ o l a 

0.8 Sro.2 Mn03'^L ao.5 S ro.5 C o Os/,^ 
:/y^;<7-Y h5K^mi*K^b«^i:Ce02/^if<7)ia»jSK© 



[0 0 2 5] ^(Dm^'^.m^. ^Btt^^L. f)^omm^ 

[0 0 2 6] m^. mi^mMn±\^'^^^^^^^^'^* 
n±\^Wimf£. -<xi':r7.^y{ v^mmi^mcMt c e o 

romic. -r^f :y7'jt/j:ifi;iJ: .t»^«ffi4:^^OB<^-t^- 
[0 0 2 7] ^j.^L(o^m^^ ^ . mmnn^co^^m 

[0 0 2 8] 

30 h5^®S^t:ife>^?i^^^tg^c^^^ LX. 1 - 8 (3143 

[0 0 2 9} 01fiSOFC^/U*^-r^a@X*>!9> 

.m 2 f^tftlB S O F Cir/K7)ttl6 trf^i^-r^ J^tT^Sj**: 

[0 0,3 0] m^<DjglJ:l9§^b^-/«^J:5{:i. SOFC 

40 FGi:-r54^l:iti. >f V<5'-'='^^ ^*^l-"ClSia<^ 
S O F C-fe/u4r®^Wl-g^JgEi"-5o 
[0 0 3 1] 0 2 J:l9M^;&^^^J:5(;i> ^ffiWl-Stc 
':JoJt5SOFCir/WOtt|gll. tfrf5^^(^ 2 J:0^^3|Sf 

^iQ^5^^m\^. soFc-fe/uco.i4ig«rw®^-rsfc.i?) 

[0 0 3 21 

[11216041 1 ^-fiSlfiKUfcO. 2mini¥S C2O3. Al 
50 2 03 8^*Dv^/U3=^T (SASZ*fcJi. 0. 8 9 5Zr 
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O2-O. 10SC2O3-0.. 0 0'5Al2O3) mWM ■ 
WKSffi(7);t®{:iN i O-S ASZco;^^ y (NiO;6S • 
,6 0wt%) ^^*Ls :L(D±\zm^^ ^y'^^CDMM?^ 

[0 0 3 3] ^$feJC^E:COS®i;iLSM-~l (Lao. 78 Sr 
0.2 Mn03) CO;^^ y ^^^U. llOOt:. l^rHl<7P 

MU(Dm^&^^—y^hi:m^l.t:L^ ::cosoFC-t:/u 10 
Srir/uff 0 - 1 ^-r^o 

[0 0 3 41 IrHScO^^^-TL SM- ltc:#;tTLCM- 
1 (Lao. 78 Cao.2Mn03) ^ffiV>7tir/U^'fe/W# O 
-2. |^<3|(D^#X*LSM-lt;i#XTLSF-l (L 
ao. 78Sro.2 FeOs) ^^l>fc'fe/l^^ir/^# 0 - 3 . 
L SM- 1 (r#x.-CL SMF- 1 (La 0.78 S r 0.2 M 
no.5 Feo.5 O3) ^ffil>fcir/U^-ir/u# 0 - 4 . LS 
M- 1 {C#x-XLCMF- 1 (Lao.78 C a 0.2 M no.5 
Feo.5 O3) ^ffil^/h-fer/USrir/uft 0- 5. L SM- 1 
(;::#;tTF SM- 1 (Pro.78 Sro.2Mn03) ^ffll^ 20 
fc^/t-Sr-fe/l-tf 0-6s L SM- 1 tC#;tXNSM- 1 

(Ndo.78 Sro.2Fe03) 4rfflv>fc-t/u«:'feyu# 0 - 

[0 0 3 5] C;^L^ittiiJMt?:>-fe/l-^ 7 5 0 t:T*^g^L 

-'#o-7{w^"ro 

[0 0 3 6] »Cl;iL a, S r . M n . C e 4: 0 . 7 1 30 
7:0. 184:0. 92:0. O 8 (D^/UitTM w t. 
%^tpr/^='^v^ K<^ h/^^V®?S^5feO-fe/U# 0-1 
i:I^C^<7)^r/^co^^^l^::^g$^. 7 5 Ot:. -INpH 
o*f*X«E^UTir/u# 1 - 1 <h U/co 

[0 0 3 71 l^l^tc, ^/^#0- 1 irl^lJ^M^^-fe/KT)^ 
^ffitCL a. Sr. Mn, C e 0 . 5 8 5:0. 1 



5:0. 75:0. 25.4yc:La, Sr, Mn. Ce 
0. 3 1 2 : 0; 1 2 : 0.. 6:0, 4 0 <^/<^6r/^ 
^ Kjg^K ^^rf $ii^T 7 5 orx^^L/ciir/uSrir 
/u#l-2ioJ:t/ir/u#l-3<i:L3t„ ^T. ±aifO|^ 

i*{^:-fe>ru# 0 - 2 - # 0— 7 ^ iri cm<o^y\-(r>^^m\z. 

La, Sr,Mn, Ce^O. 585:0. 15:0. 
7 5:0. 2 5<D^/\^itX*m^\^fc1^mi:^m:^'^tc± 

[ 0 0 3 8 1 2fetw, it(^ir/u # 0 - 1 i: C^f^ir /wco 
^^ffit-x 0. 585:0. 15:0. 75:0. 25 
<D^/i^):tX\ La, Ca, Mn ,..C e (D^^m^^'^W: 
^^ir;tir>'U$:'fe/u# 1 - 1 0. llHSl;iLa. Sr. F 
e, C e (D?gi^^?S*^?t^^fcir/u^ir/W'# 1 - 1 
1. l^j^dLa. Ca, Fe. C e Ojg-g^^^gSr'&g ^ 
2, mm^O. 5 8 5:0. 1 
5:0. 375:0. 375:0. 2 SCD^/i-ltXL 
a. Sr. Mn, Fe, C e (DU'^m^^^Wi^'ttc^ 

mmii^O, 5 8 5:0. 1 5: 
0. 3 7 5:0. 37 5:0. 2 5 <0^/Ui±;-eL a , C 
a. Mn. Fe. C e OS'&^^'g-gSi^rfc-fe/l^^-fe: 

1-14^ LfCo 
[0 0391 9c<0±/utt' 0-1 D®Oir/KD 

0. 585:0. 1 5:0. 75:0. 25 
(D^/l-ttX\ Pr. Sr. Mn. C e (Dm^m^^^W: 
^ii:fc-fe>'l-4r^/l-# 1 - 1 5. I^^J-Nd. Sr. M 
n . C e <OiiS'&®?«Sr'g-g$ii:fc^/uS:ir/u# 1-16 
<i:LfCo 

[0 04 01 Jl^-t(^iry^co^^1SigmjE(7)ay^ig*^S 

ffl3x.^tt. ^moti^;eiSi£J^$tvtt:K«^(lT*fe^ir/U#0 
-l-#0-7tctfc--<A»^cCir>'i-4^tt;6q#e>tl./c:c jgJL± 

[004 11 
(^11 



so 
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SMS 






(300mA/ 
cm2. 7501C) 




L5M-1 






450 


#0-2 


LCM-1 




^0 


460 


#0-3 


LSF-1 






430 


#0-4 


LSMF-1 






470 


#0-5 


LCMF-1 






473 


#0-6 


PSM-1 






455 


#0-7 


NSM-1 






467 


#1-1 


LSM-1 


0.92(Lao.78Sro.2'^n03) 


0.08CeO2 


68 


#1-2 


LSM-1 


0.75{Uo.78Sro.2Mn03) 


0.25CeO2 


60 


#1-3 


LSM-1 


0.60{Lao.78Sro.2Mn03) 


0.40CeO2 


80 


#1-4 


LCM-1 


0.75(Lao.78Sro,2Mn03) 


0.25CeO2 


70 


#1-5 


LSFrl 


0-75(Lao,7flSro.2Mn03) 


0.25CeO2 


72 


#1-6 


LSMF-1 


0.75(Lao.78Sro.2Mn03) 


O.ZSCeOe 


73 


#1-7 


LCMF-1 


0.75(Lao.78Cao,2Mn03) 


0.25CeO2 


75 


#1-8 


PSM-1 


0-75(Lao.78Sro.2Mn03) 


0.25CeO2 


71 


#1-9 


Kick J 1 

N5M-1 


0.75(Lao.785ro.2Mn03; 






#1-10 


LSM-1 


0.75(Lao.78^0.2Mr)03} 


0.25CeO2 


65 


#1-11 


LSM-1 


0.75(Lao.78Sro.2Fe03) 


0.25CeO2 


50 


#V12 


LSM-1 


0.75(Lao.78Cao.2Fe03) 


0.25CeO2 


53 


#1-13 


LSM-1 


0.75(Lao.78SrG.2Mno.5Feo.s03) 


0-25CeO2 


52 


#1-14 


LSM-1 


0.75(Lao.78Cao.2Mno.5Feo.503) 


0.25CeO2 


54 


#1-1S 


LSM-1 


0.75(Pro.78Sro.2MnP3) 


0.2SCeO2 


67 


#1-16 


LSM-1 


0.75(Ndo.78Sro.2Mn03) 


0.25CeO2 


71 



LSM- 1 : Lao.7 eSro 2Mn03 PSM- 1 : Pro.78Sro.2M'^3 

LCM-1 : Lao.78Cao.2M'^03 NSM-1 : Ndo,78Sro.2Mh03 



w<?5jS*>Sr^2(^ir/u# 2- 5'-# 2- 1 0lw;^-ro 
TtttifctS^W-Cfc^ir/uft 0-l-#0-7 (wlt-<m» 

X ^ ^^^<D^mcit-<xmtircWf^(D±/\-^i^m'r^ - 

[0 0 4 4] 

im2] 



LSMF-1 : Lao.783ro.2Mno.5Feo.5O3 
LCMF-1 : Lao.78Cao.2Mno.5Feo.5O3 

[004 2] 

immm2] mmii(D^^i-ni-2{^^\,^x.^m:-r 

0.8 Smo.z Oz^ Ceo.8 Gdo.2 Ozx C e o.s Y 

0.2 O2. Ceo.7 Smo.3 Oz<Dm.jAtfj:^^\^1^Wli:W^ 

mLx^m^'^xmmmi tmm(7)m^i:n^rco 40 
j^*-£rS2<D't/u#2-i'-#2-4ic^-r„ v^-rtLt 

it«fisM-efoa-fe/i-# o-i-#0"-7 l::tl:-<S»*-t/u 

[0043] m^^mMm 1 (o^jvn 1-1 1 - 



so 
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12 







w^ 


sum 






ifi«E(mV) 
cm^ 7S0t:l 

will f w WW W/ 


#2-1 


LSM-l 


O.rsCLao.zaSrazMnOa) 


0,25(Ceo.8Smo.202) 


57 


#2-2 


LSM-1 


0.7S(Lao.78Sro.2Mn03) 


0.25(Ceo.8Gdo,202) 


55 


#2-3 


LSM-l 


0.75(Lao.78Sro.2Mn03) 


0.25(Ceo.8Yo.202) 


59 


#2-4 


LSM-1 


0.75(Lao.78Sro.2Mn03) 


0.25(Ceo.7Smo.302) 


48 


#2-5 


LSM-l 


0.92(Lao.78Sro.2Mn03) 


0.04(ln203) 


75 


#2-6 


LSM-1 


0.75{Lao.78Sro.2Mn03) 


0.125(ln2O3) 


68 


#2-7 


LSM-1 


0.60(Lao.78Sro.2Mn03) 


0.20(10203) 


84 


#2-8 


LSM-1 


0.92(Lao.78Sro.2Mn03) 


0.04(ln203) 


74 


#2-9 


LSM-1 


0.75(Lao.78Sro.2Mn03) 


0.25(M90} 


65 


#2-10 


LSM-1 


0.60(Lao.78Sro.2Mn03) 


0.40(MgO> 


82 



[0 0 4 51 

x;{7>r bw^mmmkitrnm^t ltl ao.Ts s ro.z c 

oOs^ L a 0.48 Sro.sCbOa^ La 0.78 Sro.zCo 
0.7 F eo.3 OSx L ao,78 S ro.2 C 00.5 F eo.s Oa^ 
Lao. 78 S ro.2 C 00.3 Feo. 703^ L a o.48 S ro.s 
F e O3 ^ La 0.48 S r 6.5 C o 0.5 F e 0.5 O3 > La 
0.78 Sro.2 C00.3 Feo.5 N i 0.2 03^ L ao,78 Sr 
0.2 C 00.6 F eo.2 N i 0.2 OSx L a 0.98 C 00.4 N i 
0.6 03^ La 0.98 F e 0.4 N i 0.6 03^ L a 0.78 C a 0.2 



La2.o C0O4. La 1.5 S r o.s C o Oa (DB,J&t ^J:^ 

ffotco C<0jig:S4r^3O-fe/w#3- 1— # 3- 1 etc: 
TT-To VN*rtttitg!5Mr'*>^ir/i-#0-l'-#0-7JC 

[0 0 4 71 
[^31 



Co 03^ L a 0.48 Cao.5 CoOs^ L a 2.0 N.i04s 











a«tt(mV) 
(300mA/ 

cm2. 750*0 


#3-1 


LSM-l 


0.75(Lao.78Sro,2Co03) 


0.25CeO2 


80 


#3-2 


LSM-l 


0.75(Lao.48Sro.5Cd03) 


O.ZSCeO^ 


85 


#3-3 


LSM-1 


0.75(Lao.78Sro.2Coo.7Feo.303) 


0.25CeO2 


78 


#3-4 


LSM-1 


0.75(Lao.78Sro.2Coo.5Feo.503) 


0.25CeO2 


75 


#3-5 


LSM-1 


0.7S(Lao.78Sro.2Coo.3Feo.703) 


0.25CeO2 


73 


#3-6 


LSM-1 


0.75(Lao.48Sro.5Fe03) 


0.25CeO2 


63 


#3.7 


LSM-1 


0.75(Lao.48Sro.5Ct)o.5Feo.503) 


0.25CeO2 


85 


#3-8 


LSM-1 


0.75(Lao.78Sro.2Feo.5Coo.3Nio.203) 


0.25CeO2 


75 


#3-9 


LSM-1 


0.7S(Lao.78Sro.2Feo.2Coo.6Nio.203] 


0.25CeO2 


78 


#3-10 


LSM-1 


0.75(Lao.98Coo.4Nio.603) 


0.25CeO2 


88 


#3-11 


LSM-1 


0.75(Lao.98Feo.4Nfa603) 


0.25CeO2 


86 


#3-12 


LSM-1 


0.75(Lao.78Cao.2Co03) 


a.2SCe02 


88 


#3-13 


LSM-1 


0.75(Lao.48Cao.5Co03) 


0.25CeO2 


90 


#3-14 


LSM-1 


0.75(Lai.98NiO4) 


0.25CeO2 


95 


#3-15 


LSM-1 


0.75(Lai.98Co04} 


0.25CeO2 


105 


#3-16 


LSM-1 


0.75(Lai .48Sro.sCo04) 


0.2SCeO2 


92 



[0 0 4 81 



50 [1116^^4 1 IIJSfi?iJlCO-fe/U# l-2{;i*3(.^Tx ^rn-:/ 
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13 



14 



7.tf^ VnmWtmi\:mUfS.t.L.XLa(^.7 S ro.z Mn 
O3 s L a 0.6 S r 0.2 M n O3 X L a 0.7 S r 0.2 M no.s 
F e 0 ,5 OSx L a 0.6 S r 0.2 Mno.5 F eo.s Oss L a 
0.7 S r 6.2 Fe03x L a 0.6 S r 0.2 F e 03s. La 1.8 
C0O4. L ai.6 Co04<DjSa^t?:^5mJ-j®KS:^»f 

;^4:^4 0iryi-#4- l'-#4~8lc^t"o V>-ftbtlt 



1 - # 0 - 7 (Clt-<fe»3fe-fe/l-# 



[0 0 4 9] Jl^±co<t(r;^^0^<7)K5t::^jfe{wJ:t).se*cD. 

[0 0 5 0] 
[«4l 



»^ 






imam 


ia«E(mV) 
(300mA/ 

cm2, 75010 


#4-1 


LSM-1 


0.75(Lao.7oSro.2Mn03) 


0-25CeO2 


67 


#4-2 


LSM-1 


0.75(Uo.6oSro.2Mn03) 


0.25Ce02 


74 


#4-3 


LSM-1 


0.75(Lao.7oSro.2Mno.sFeo.503) 


0.25CeO2 


70 


#4-4 


LSM-1 


0.7S(Lao.6oSro,2Mno.5Peo.503) 


0.25CeO2 


74 


#4-5 


LSM-1 


0.75(Lao.7oSro.2Fe03) 


0.25Ce02 


56 


#4-6 


LSM-1 


0.75{Lao.6oSro.2Fe03) 


a.25Ce02 


64 


#4-7 


LSM-1 


0.75(Lai.8oCo04) 


0.25C€O2 


101 


#4-8 


LSM-1 


0.75(Lai .$0^004) 


0.25CeO2 


110 



(00 5 11 

[0 0 5 2] rr.T% :^-fLao.78 Sro.2Mn03ffiCO 

[0 0 5 3] :L(D±/u^mm^7 5 o'x:xmf&\^x±/u 
tco '^m^'^^:^m'^ifhhhmcti.x. mm(Dmm 

[0 0 5 4] ^feJC, 5- 1 t3l4t3(/^-C. La 0.78 S 

LTx La 0.78 S T0.2 MnOz to eOz(DM^it^^. 
0, 92:0. OS.RXJ^O. 6:0. 4t?fc6<t5l- 

>'U#5-3^ Uyhc 

[0 0 5 5] ir/utf 5-l-'ir/u#5-3tc:*5V> 

T. c eOziz^^x I nzoi^m cm^iHitx^um^ 

^L.tim&^^mc^mi^. ir/u#5-4-'#5-6 



40 



7'-ir/U#5-9^ffSSL/Co 

[0 0 5 6] -fe:/u#5-l(c43l/^r. Lao.78 S 

r 0.2 Mn O3 (Cl#X_"Cs Lao.78 Sro.2 Fe03^ La 
0.48 S r 0.5 M n O3 ^ La o.48 S r o.s F e Os > La 
0.78 S ro.2 Mno.5 F eo.s Oa^ L ao.78 S ro.2 Co 
0.5 F e 0.5 O3 ^ L a O .78 S r o .2 C o 0.3 F e 0.5 N i 

02 03<ir/ce^<t»ii^^^SLir/V'#5 - 1 0->-n5- 

[005 7] ±/un 5-1 (C*5l>T. 

-5^^^^0L SM- 1 ^ L S F~ 1 ^ L. ^/l-#5-l 
e^f^mi^tio ^UT. ir/u# 5- 1 eo^g-r-S-^n 
h7^mMi&St^t^t LT. L ao.78 S ro.2 M 
n03l;i#^r L ao.78 S r 0. 2 F e O3 t 

[00 5 8] Jl^±cOiryWOf^Si^#^igmJE<DaiJ^jg* 
^msizm-to ^/^i*i^t>Jt«^?^t?fc'5'fe/^#0- i-ft 
0-7 l;iit-<a»/^#tt;!»5^te>n/c. ^±co<$(;^:^^0^ 

(Dmm:fjm^x^^^m<o:}j&izit^xmtitciim(D±/u 

[0 0 5 9} 
[^51 



50 



(9) 



2003-187811 



15 



16 







»^ 








3A«£(mV) 
vauumA/ 


#5-1 


LSM-1 


0.75(Lao.78Sro.2Mn03) 


0.25CeO2 


50 


#5-2 


LSM-1 


0.92{Lao.78Sro.2Mn03) 


0.08CeO2 


55 


#5-3 


LSM-1 


0.40(Lao.78Sra2Mn03) 


0.60CeO2 


66 


#5-4 


LSM-1 


0.92(Lao.78Sro.2Mn03) 


0,04(ln203) 


58 


#5-5 


LSM-1 


0.7S(Lao.78Sra2Mn03) 


0.125(10203) 


55 


#5-6 


LSM-1 


0.40(Uo.7aSro.2Mn03) 


O-SOdn^Oa) 


64 


#5-7 


LSM-1 


0.92(Lao.78Sro.2W"03) 


0.08MgO 


55 


#5-8 


LSM-1 


0.75(Lao.78Sro.2^>n03) 


0.25MgO 


53 


#5-9 


LSM-1 


0.40(Lao.78Sro.2Mn03) 


O.eOMgO 


62 


#5-10 


LSM-1 


0.75(Lao.78Sro.2Fe03) 


0.25CeO2 


45 


#5-11 


LSM-1 


0.75(Uo.48SrasM"03) 


0.25CeO2 


58 


#5-12 


LSM-1 


0.75(Lao.48Sro.5FeO3) 


0.25CeO2 


47 


#5-13 


LSM-1 


0.75(Lao.78Sro.2Mno.5Feo.503) 


0.25CeO2 


52 


#5-14 


LSM-1 


0.75(Lao.78Sro.2Coo.5Feo.503) 


0.25CeO2 


67 


#5-15 


LSM-1 


0.7S(Lao.78Sro.2Feo.5Coo.3Nio.203] 


0.25CeO2 


72 


#5-16 


LSF-1 


0.75(Lao.78Sro.2Mn03) 


0.25CeO2 


61 


#5-17 


LSF-1 


0.75(Lao.78Sro.2Fe03) 


0.25CeO2 


51 



[00 60] 

immme ] m^^m i o-ir/p# i - 1 --t/u* i - 3 . 

•^UT*JE^?j2<0-t/l-# 2-"5~ir/U# 2-1 0t;i:Jt5l> 

hX-^^fti U CcD±til^^i^-efo'5LSM- 2 
(Lao.ss Sro.4Mn03) OJT. 7 y U 8 0 0*C 

[00 6 11 r cr% *Tir ]}rf^ t^mmMmmt^mit 

(0 0 6 2] .2fe{wir/U#6.-2'<bl^C^?K^SASZm 
SfS±{C^*U ^StfliLSM-2JC#;tT. LCM- 



2 (L ao.58 C ao.4 MnOs) ^ LSF— 2 (Lao.58 
Sro.4Fe03) . LSCF— 2 (Lao.58 Sro.4C 
00.2 F e 0.8 O3) , L CN — 2 ( L a C o 0.4 N 1 0.6 
O3) , LSNF — 2 (Lao. 48 S r 0.5 N i 0.2 Feo.8 

03) (D:^yv ^m^i^. mm(Dm^^n^tio^^<ot^ 

^^m6<D±/un6-l O — ft 6-1 AlC^-to 
[0 0 6 3] V>-mt3H:^MT-fc5ir/U#0-l-'#0 

[0064] 



50 



(10) 



2003-187811 



17 18 











cm2,7Sdt:) 


#6-1 


LSM-2 


0.92(Lao.78Sro.2Mn03) . 


0.08CeO2 


110 


#6-2 


LSM-2 


0.75(Uo.78Sro.2Mn03) 


0.25Ce02 


80 


#6-3 


LSM-2 


0.60(Lao.78Sro.2Mn03) 


0.40CeO2 


90 


#6-4 


LSM-2 


0.92(Lao.78Sro.2Mn03) 


0.04(ln203) 


120 


#6-5 


LSM-2 


0.75(Lao.78Sro.2Mn03) 


0.125(lrt203) 


92 


#6-6 


LSM-2 


0.60(Lao.78Sro.2Mn03) 


0.20(ln2O3) 


96 


#6-7 


LSM-2 


0.92(Laa78Sro.2W«03) 


O.OSMgO 


125 


#6-8 


LSM-2 


0.75(Lao.78Sro.2Mn03) 


0.25MgO 


95 


#6-9 


LSM-2 


0.60(Lao.78Sro.2Mn03) 


0.40MgO 


98 


#6-10 


LCM-2 


0.75(Lao.78Sro.2Mn03) 


0.25CeO2 


83 


#6-11 


LSF-2 


0.75(Lao.78Sro.2Mn03) 


0.25Ce02 


96 


#6-12 


LSCF-2 


0.75(Lao.78Sra2Mn03) 


0.25CeO2 


78 


#6-13 


LCN-2 


0.75(Uo,78Sro.2Mn03) 


0.25Ce02 


76 


#6-14 


LSNF-2 


0.75(Lao.78Sro.2Mn03) 


0.25Ce02 


75 



LSM-2: Lao,59Sro.4Mn03 
LSF-2: Lao.5BSro.4Fe03 
LCN-2: LaCoo.4Nlo.6O3 



LCM-2: Lao.58Cao.4Mn03 
LSCF-2: La^.58^0.40oo.2^«0.803 
LSNF-2: Lao.48^0.5Nio.2Feo.803 



[0 0 6 5] 

[0 0 6 6] ^UT. CO±{CLCN-2<^)>^.^y 



0. 08. 0. 7 5:0. 2 5. 0. 4:0. 6 t^S:^ 
-T o • 

[0 0 6 7] i/^Tix*t>ir/u#o-l'-'#0-7{;ilt-<e: 

[0 06 8] 
[*7] 



9m\ 




9^ 








iB«fiE(mV) 
(300fnA/ 
cm2, 750X:) 




LCN-2 


0.92(Lao.78Sro.2Mn03) 


0.08Ce02 


142 


#7-2 


LCN-2 


0.7S(Lao.78Sro.2Mn03) 


0.2SCeO2 


95 


#7-3 


LCN-2 


0.40(Lao.7aSro.2MnO3) 


0.60CeO2 


98 



LCN-2: UCOo.4Nio.6<^3 



[0 0 6 9] 

/l-m.f&it^^ La:Sr:Mn:Ce=0. 585:0. 
15:0. 75:0, 25i: LfCo 

[0 0 7 0] ^mm. 7 5 o'cxmmmi:m\ mmm 
1 tmm(ommm^rf\^\ ir/u# s - 1 ^rmi^fto so 



{il^fllttg^^kifeSr L ao.78 Sro.2 F e O2 t fj:^ X ^ {z: 
m^7mi&^^W.U LSM-Kc^gL. ir/u#8- 
2Srf^SfUfc. 

[00 7 1] ^{Z-^jv-n 8-1 tr:fel^-C. L SM- 1 [Z 
fR«i31U-fe/i-# 8-3 Srf^UfCo 



(11) 



2003-187811 



19 

[0 0 7 2] m^-^/^ns - 2mco-^is^7i(.^0mi:i^Ji-=^ 

[0 0 7 3l-»:lc:. 7^5^:/. -^vj^^^. ;^hn>'^r> 

i:mmW±\^im\^ti. mfi^^^m^i(>^L a : S r : M 
n : C e =0- 5 8 5 : 0. 15:0.7 5 : 0. 2 5 



20 

N- 2ffi<D;^7.y ^^#L8 0 OX:TSS*0;aL. 

S-S^f^Kb^c. ..... 

[0 0 7 4] £Jl±coir/ucD{'^jK^f*.i:$y^jg^Sr^8 l;i 

[0 0^5] ttmmx'h^^/^n 0 - i--n Q - 7 \c\t 
m\z.x 0 mM(D:fjmz.^^xmthtc^\^(D±/u^i^m'r 

[0 0 7 6] 
[^8] 



w^ 






mmttwtimafit 




a«ff(mV) 

(300mA/ 
cm2. 7S0t:) 


#8-1 


LSM-l 




0.75(Lao.78Sro.2Mn03) 


0.25Ce02 


90 


#8-2 


LSM-1 




0,75(Lao.78Sro.2Fe03) 


0.25CeO2 


83 


#8-3 


LSM-1 




0.75(Lao.78Sro.2Wn03) 


0.2SCeO2 


86 


#8-4 


LCN-2 




0.75 (Lao.7aSro.2Fe03) 


0.25CeO2 


78. 


#8-5 


LCN-2 


mrmmm 


0.75(Lao.78S'b.2Mn03) 


0.25CeO2 


ICS 



. * . LSM-1 : Lao 78Sro^M"03 

LCN-2: UCoo.4Nb.€;03 

to 0 7 7] 



1 
2 
3 
4 
5 

6 
7 



(12) 



2 0 0 3- 1 8 7 




(72)5IM# IS^t F^-A(##) 5H018 AA06 AS03 BBOl BB05 BB06 

MB:^=^itmm.i^^m^T e 3# l -g- 0 BBOS* BB12 BB17 DDOS EE12 

*m{tmls^^^^±rt eeig hhoo hhos 

5H026 AA06 BBOl BB03 BB04 BB08 
BBIO CX04 EE12 EE17 HHOO 
HHOS 



